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mm 1 ] mi (omm.bizmifi^ti-/-M^Hm 

fi55)<ifl .1 \zmsn^m-mtm,^m.. 

^i^Hfifc-''? / ryM,mi^Hx.iotix\^h ^ t ^ 

?^t'ri.fS*ri l-Scoi^-fix*^ lifllcteSiEw^-'m 
[i)i;M5 ] Me>< ^: 'J ^)Vrv^Wm}iZ^ IV-yV 
>! i: -r S !§;]< H 1 - 4 coi i JHcEitJtco 

^fyg«cfi(c. xii, ^<7)mtii^^F-mf^mmmtxmii- 
^'^tixv^r^zb mmt-t^immizm&i^^mi^ 

co.Hzm-f''-:>fitz^xj^iyi?imm. r(/. -j-m-A'A- 

mi.-^!V'T\^-V f.zmk Lxm\li^tlX\^h C t $: 

mLhtmm 1 ^zmmon^wwrnm.. 

[ ,ifi;RiS9 1 iprmx 1r 'J H^y PCM- ^niy^^Mii)^. 

mm\ 0 ] iiM;ia-^A-.A'i^i?ifljsc.-)-t/i,-7'u— i- 



{mm. 11] ^1 m^^B^mumWit . mm^zw, 
im 1 crmmAit Lxm^\.zm ^h^^tzm. 

ffie^ 1 (mmm^itLxm^M^w-m 

^')-^}\^7\y^m&b^j:i>mt(nmz. M2^*y^: 
fjie^ 1 (r>imm^zm'rhm^<r)m i<r>\-i^ y^^m^ 

m%iw^iRx/^2(nv\yy^mw^^^i'Az±m>iz 

-t<Lfzm. mtsm2co\-vy^n^m:^.2cr>^mmi 
mmm 2 « i-u- y^<r)pm^-^tsmm;< t y -bywr t'-f 

1 (r>mwm^>^9--~yy lx. t y 
30 jai^L7ti)!rsas52c73Mx>-^^-a-tf«fs!jtcmrga^i£7) 
frie^; 1 coif «ji(7)j:tau (D^mm^mmisM 

b. 

mm,A<7)ymm<^.bt,zw.2(r)m%m^m^Lfdk, ^ 
<rM2 <r>m^,^:^ t y =^f -v A- ox ]^ u - - 
(D^^^'-yumx-rh'SMb . 

m&b tct m'tm\'7s.mw^^z=x^ m o s f e -r- 

hUfAb. 

O S F E T a>--)-iff)\itJm b fiE® 2 i'^igmM b ar^rv 

C'jcm^-sxf^t . ^^r-^sc b ^^-^.b-ti^rm^ 

[ 5B;}< JI 1 2 3 msil)^J2il5|S8ffltS t & mHz}mt 

mfm^-wmm^tb lt. iMf=eiiiSi.a^H-jg(<ffi(c^3 

DtJBem 2 iOie*5)KT'Jii'>)itf Bit , 3 to t- u >':^ 
l*li>il!|gclW2c7)^^iJ;5flgt:-^f.*^Jitr.: b ^rnib^hWiM 

50 [ 13] « 1 0>m^i?»^-M^mWLb . .S'Bii(cm 
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flies'? 1 cnmmiz'M-rm-^nh\^y^i:m^-rhx 

^MMi: ^^g|5^>cOJ7f)gM55ft*« MO S F ETi^JfMt 

oEMo s F E Tc7)~t<'Mmzm%mzmi uzx h 

[ 0 0 0 u 

[^"^cOJR-r^mW-Ji'Off] DRAM (Dynami 

c R.-itKlom <\ccess Menory) moy^-mM^'^M.'StJf^O-) 

wm-mzmth, 

[0002] 

[fifejRO^JWrl 6 4Mmcoeg*cODRAMT- 

)5l3ainiJfM<S«l*]±^^. i!?'«JiSt'« ( BSD : Electr 
o-SULic Disi;harge) . 7 •/ f-T •y7*IF-tCj^1-^cfi« 

[0003] 

[|&fii^)'M^LJ:3i:-rSilS2a] Ccoi-'jr 

•^'?m\,z^^>-&jaM.t<^<^j:^) , t 
fz. 'l<^yt:i^)0)-7X9T.fIhm&l.'Z^j:lt^^o^m^^1^ 

[0004] mz . mm'l.■zmmmcm-'^'^^^^<m)?:m 

[00 0 5] 't-iT-, -Ai3i)mEb'M,i. niz. hOyu 

xmi<^mt'{-?m^mi'yf^{ti:\mt?^-zt-/f'X'-^ ^ 



[0006] 

< . t^wmmm^mrnxn. miff)i&mm±izm 
if^htzm^^wm^zyi ^ V -byuTix-f mmmm 
mMmMiT^m^mM^ ixfz^mmmw.x'$i -> 

i*)tcsg2o«MiJi*<i§(tf>n. frie»i&t<3S2co*ei^ 

[0007] *!^Bflc7)-ii«t-{i, frgeiaaiiQiffs^.Sjc 
[0008] *!^B«0-®«t'<i, fltriejaannss^ist: 
[0009] -Jm<^<r)-mmx:\i. mz^ ^ -tyi^r w 
[0010] -^W9i<r)-mmx'\t. mt-A't'>^)vrv 
[0011] -Jfwm-mmx'\t. frE;< t u-t/i-ru- 

[0012] -if-wm-mkx^t. fluie-^^ t u -t^i^w 
vv^<r)\mkzmt!^^'iK\^xWi'!htd-z'zsv-rv- 

[0013] i^Wfi(n-Wkx\t - mstlx 'J -tvi- r 1/ 

[0014] =t<f#Wc^-®ttt-(i- miJ^A t 'J -tyuco 

[0015] -jmrn-mm^t. mi.^^ >-^'^m& 

mmzig%mzi$m$ fix i- ^ s , 

[ 0 0 1 6 ] . -^^mwymf^Mmiimcmm-jm 

30 Jl;li!iL-tm2i7:)iii*i-,Srl-aSftc^^):$r, mMmi^Ormi 
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3(7)J&ifcli§J^j£-ri.XSt. H!)tSm3<7)$ESiili<7)±(C 

y- h'(7)/\°^->tcjnx-ri.xTSi:, mms^imuwy^ 

WmmUZ-Jz'i M O S F E T ^miSr4- S Xfi? ^ , m^iy< 

t 'j-k)i-ru^mmt^j:7^m^i>zB^i.f^mmo s f 
[0017] ^^mffi-mmxu, mmmmmmmt 

2cov\yyfm mMm 2 commx-mib^tsmz . Htr 

[ 0 0 1 8 ] it/c, t^mMm\mMi,z^?,mmm 
mmc^mmmM, mim^ammmmt, m^z 
m 1 comimms.Ltzm2<'m^sh^-mf^mut . 

mrgeS5 1 (Dtmmiit LXE^AZ^^ O ^;b-li-;t . --)]■ 

(^)m^,?umt^^m(^)mj-iM's.ix . fdivyc^ijiiiia^i^ 
mmw..tiz, mnm i f.>fe}iM^:rt-LTmj£rfi.ii?-<gH^ 
(M5r:J^)i)<;i-axMt , wmsi>-${i^Hmmimm\mm 
mk^xhnmzm-'jmmmmtr^.xnb . mm 
Vim'^mEmrmm.msmmb^iio m^'c:-< 'j -t- 

-f ffltsiit ti!^Mim mti'.t 'J iz . ■:},'y^'< t hmmm 

mm- u y^}-miw.>)its'X 'jizsi2ffmmimfiii- 
?i>znt. )mi}M)mim^t^j:^^m>i'Zy i -II t-v 
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-/Uh'mi^^hiillljtSr^efig-tSXSfc. miieMMinilBti 

mjm^iz^^mosFETimififixnt. mc 
v-t/i^Ti^-^wimt'k^mHz, f<7)m>comim 

'yJ- H $r-#t^>< t 'J ^ \)-^'y'^mm-hxn.b , 
t0019] 

10 ®(c^i^v^s^B;^•^-§. 

[0020] CsfSlOllJIcOJI^fSD la UC, 'J>'W.h 
y ^>-:J'Mco D R A m\,z-Jiim^im^ htc"^ 1 

Tb^gPiO^SEicIl^. ll3tDRAM(0^(*:«lW}ff« 
[ 0 0 2 1 ] g| 1 (oK-r J: 3 tc, 3ls^tecO}^fg«D R A 

>'K^bM®2&:/^L•c, mxM. ji$o. 4-0. 5/^ 

20 rnS^t'. flo. S^aHitlg 1 X 1 0 1 6/ c m3 gfjJ: 

Sh. SOI (Silicon On InsulatorXti Semiconductor 
On I nsulator)^itcOSStCffM?iXT i.^?. , 
[0022 ] ^3tin1-J; 3(C. IDRAM(±, ^m^yf- 

^ D -t:yl^*i:?fM$ix?>^ 'J ^]Vrv^ gPA t . -b 

WiUi.. 5-1 0i«m1U!tcOl-Uy^4tJ; 

t 'J -b ;l^T W A I. iT t ^ V ;0'}fM 
30 i^TV'>^>^^y-^. 1 0 Oti. ii^ffllHlSggliBtCF^ttfb^'L 
Jt--&SiM o s h 5 y v-';^ t'$) s . 

[0023 ] 01C7p-rj; ^tU-feyUTL-'fgPA 
b WiUmm B t *::»M1- S y-f- 4 . fifbMffl 2 

3yK«16T'tii62sttLTt^S. ZcrihUy 

[ 0 0 2 4 ] c CO y 1 4 mmimm 6 fig fulg/ra 

40 3 y^^gttcii 3 tmmmm(D&mx'h7^>' v^y 
^mm,3ki)^m-^iz-m>mz'^m^ix, m^:)h or 

[0025 ] ■k.iyr\y^n>AlZh\^^X^'f: 

'J■^^■■>^>■i^m^M^•i^h h u-y t5 1 , mmmx' 

( 0 0 2 6 ] j:c7.1 1^ u- y-j- 5 Mzii . -?-c7)t'<lffl{C . >■ 'J 
'» yfiSfUKT $r^L C , /< =t U ^V-V^'v i'c/)-tvl.'7'U— 
50 hX'h^^iimri^'Ji-') 'JyBSm\M$tl. ^c7.)ri5[;K 
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-yy - H t'S^i. nm^ 'J >- y rj i o tmrn^h-x 
OS. 

[0027] J:<7)B#, 2|s:||j5ficOiB®T'«i, ia^c0^a< , 
lili L t 'J ^ -^^ ^' <7)-b:;l/7° h T'^> I. n M-i^ 

att-C«t^J:d(cffl(SLTV^S (I12#^) . 
[00 28] ;<^iJ-lr;P7U-^li5AWi, t/::. ng/,i^ 

12. 1 sttci O^y* 'J-byl/«r:^'-b;^h7>'>'X 

[00 2 91 ^*5, ils^«o^t'<i, r^'-fe;^h5yi^x 

^'(7)-:^r(7) n * telUtJi 1 3 S: mit 2 o ^ >J -t 
[00 3 01 ZCOTl^-tXh^yiyX^CO^n* 

1 2. 1 3Ui. mmmtHLmmt ixnmn^'jiy 

h L/t nS.-K U >- ij 3 >-)l 1 4 *J^^fiO^ ^ !; a-v- 
^(7Ml>W~vV-Hl OICXM^-i/.-iy^'^' h 10 
a (I22#HS) i&-^tT«mWWS^$ixTV^|,. S 

2oc7)><^ iJ-t:;MCJfe^r$iX/::fl!!*<7)n* tii;OTl 
3t-:( h- L;^o ij > 'J :.! y|i 1 4«, 

^1-) 1 6'(ii2#{ii(?) f^ico^'y/xrv (vv) r-:?/ 
1 7^:r^Lt. t'.y hi8t-;&l.^]aii;iKi 8/ci:mfi<j(-;: 

[00 3 1] HI t^5-rj;o D^-^yN'i-'^'CD 30 

l^- h t-f?) i: fc ley >s ~iV K v--;!^ Fliffif 

(W) r5'/4 2^:n-LT. ^JRaBill 9f)^i^Vco/2 
(Vcc :iiiSmfi) /)>'^;t'onTl'>l.. 
[0032] ifeJt . ,=< t iJ-tyl.-rU'-f g|{Ac7)S^a^T"S> 

SpSvU-jy^l-i^ficistti. p* te«icJi2 0t;::jy 
r?::?^?^^^/^.-^-^ (W) 7'5;?'"2 1 ^/^Lr, A 

[0 0 3 3]-:);-. ISIESIfSgnBWi. Ill 1 40 

- >imLm 2 4 .iii>'-;*f<o II * vmm 2 5 1 a> & 1- d 

D (Lightly Doi>ed Di-ain)|S}o60nf-v^r-;HWOS 

11 'V yj\/mz p + A' ^'/nvi o s h -5 y i^x ^-it-y^^'tfM 

[0034] 2 7 (i , ±)2li Ltz II -^Vl-M Oiihyy 

i;y.9ff)'^-y./ Y yx"hh W.^m2 5iz9y 

y.Ar- y ( W ) 7" yy26iitlX-jy9 9 h 1" ^feijj 
Et5;t-.5<C'< 50 
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[0 0 3 5 ] ^-^3. m^fsi^mu. mmi^^UBizm 
m^Fmytmi. Locosmm28^zx'oKs:^tix 

[0036] liLhO J: -3 (c« L^tl? 1 fiOSIM<?)B®.<^ 

[0037] KfW 2 . 6 (C J; >)»y)-iSI$^l/^>< t 
i;-fe;L'r^-^gKAcOpMi^'Ja>-i|iSf4:;i3t»A..f 
T;^S{iVbii mti£. -0. 5 Vcc) S:-§->j.T, r^' 
■ty VyyV7.9cr))^-j 9'^^ Tx^^H-th , 
10 7 -f -7U l'MJ^^^fc^t«.^«^Dlit'(?)^i^•v:t^/^i&4 

^EjiUK*<lxlO'Vcm3 2. OV 

eKI-:JUit'^)l.iC:J6.. 7 -< -yi/h'>— ;H-'l:ffis ale, 
Vcc/2t LT. 1. OOV. 1. 2 5V, X 

(i. 1. 6 sv^K^EPiinLT^^^ffi^me^SIS^ 
& i t J; '5 . 7 ^ -/L- Hflt^tfcJt^^^Mco^l; 

[0 0 38] tfc. iOcfcd^^-^-yH-'i'-yUFIgi^ 
•3jWi^5rfflt^§ii:(lJ;'X LOCOS^^STI {Sh 
allow Treiidi Isoratiori : B^YX^yl-^M.) XkCOi-Oti 

i^B A w p a y r? y^mm 3 com(i*i®r^fit)>5r'tt?^$ij 
6Pt ct ^mn^ti, s o I fSjMf^coasssissftm^m 

[0039] -15. m)mnm^x'\.i. ij*co j; a ^*t» 

CMO smitt'cOST-rHl^Hi&fSlffiWf :) i t ;^>'t-# 
S. 

[ 0 0 4 0 ] ^ LT , ±3>liL;t .J; 0 1 . BgftMii 2 1 6 
<c J; D ;< t y ^2y^r I. a? ac^ p y n y-Kiifrii 3 

[0 04 1 ] 114-117 S-#!raLT. Z<^)mi(^ 
[ 0 0 4 2 ] , C C7)[14 ~(1 7 d^StlSJi-^feT- 
T\ LOCO StSt'sis-lWiltfiroTV^SS 1 tomi^t 
[0043] ^1'. 114 ( a ) lZ^i\t 0 2'.:>(0p 

M#^H°HV- y yi|i^(*:M 1 . 3 mM.L. -'mm 
m3<r>im'Mmiz. ^mitmiz.^ •? . mm. m^io 

0-2 0 0 II iii^.gE<7.) y y 'J ymitflMi 2 o-ffML . 91 
'|i, Bt-^nt. ) ( H) ^, fJilJ/L(4'. 2>C 1 0 
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ti\ if§ 2 0-3 0 nmfMWfil^a^iSfLlSSr 

1 0 0 4 4 ] ^:frioa« l , 3tO±BS(fflS: , * 

(00451 Lij^^m. mm. 4 o o o o-cnss. 
(nmmM^tt. m.3i)\ (h) ^itxLtzm 

mimi,zixmi}<h. il4 (b) l^zir^i-Xolz. 

m^sh ^ 'J 3 y ^^f4«c 1 ±t . V 'J n ymmm 2 

S:^UT. use. 4-0. 5/xmg;iC0pM#tgB^B^^ 
(-flS(C. X-7-N;4'-yb- ( smart-cut) jSiWf a 

4. ) . 

[0046] mz. 04 ( c ) iZ^iitX 0 IC, ST U£ 
(c J; S «-Tfi:»Sl^ff 3 . >"J n y-1^ig(4s/i 3 

m2^n^l^^sv^w&cnm^i . mm. o. s^^mea 

[0047] inz. h'jy;?'7 7.f-^itK^ 

t'S'ti^cOM^y^S^. f*U<±'. a!$5-10;jm1^ 

[0048] hbyf-4, 5, 3 0(50l*IiS&-irtr 

^iCmz 1 0 0 0*CSJgco«t;$:SfiLT;<)^f. . C V D^fe 

iz^t^y^joymme^mmLx. M^y^4. 5. 

3 0O|*i3S$:i^'Jr7yil«6t'«!*^Jitf. L-:<)'2.fii!:. 
CMP ((.-hemical Mechanical Polishing : it^mtM 
fg)a;tj;0. h\yyi-4. 5. 3 Oi-hc^viJ r»yi5gfb 

[0049] mz . 115 ( a ) IZTjktJ: 0 (C . .X ^ ij -fe 
7l.'rL"f SBA W5r7 * M^>-'X h 3 1 TSt\ t 'J 
-t.vi-7' u-f gi? AC7.) h u-y 5 V- 'J 3 yKM6 

[0050] [15 (b) t^K-^-.tatc. y^hi^ 
1^ 3 1 ^^r555* LT'-f^. «l:^fif t ^ . y ^r- 5 

l^lffit l^trffeffi^::^*?^?!^ 'J ^ ymVcM 7 Srfl^fiii 
L. Mt. ^c(^)y')^yWj\WJ -\J-z. W^lOO iim 
fF.lK£7.')nS:Ki)i^'J3yfl558 . it,l>'. ^o^yjii, I? $5 
-6 II nifitg^7)ONOiJ*'<p:0radf-A.yN"v:5'i^fg;(+:)i^9 

^imifMLT , 7 ^ h 'J y -^7 7 -f -,/iiy''?2:;m J< ^ 

X y f y/tct . CiX'stfO^A'^NV;?!^^^*!^'.) . 

ii<f!:K'j i^'j 'J ymsm/y 'J 'J ymitmi s:-:;^?^-^' 
mzcMi\ 
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[005 1] «^(C. 05 ( c ) iZ^ti: 0 iz, C VDfj; 

tcio. v-\yy^5cof^^imib&tiXoizi.x. -^m 

tc, ®§ 1 00~l 5 0 nrng^On^'i'li^-Unyli 

1 0 mis. ifdk. y t h V y y 4 -sa/um h 

^-fx-yf-y^tCiO, C:cOnffl--KUv'i;3y)Kl 0!^ 

[0052] hi)-h\k. mmwLm^zxn. mmm^m^ 

10 Mt/t:: , '1^ 'J ^ y 3 y)l 1 0 cn^m^z . mtcy- hBSft; 
l^i 'J r? ym-im 3 2 ^rJgjftf . 
[0053] ^£ii. ^<7)W«o?»e(Lt i 0 , --if; i/'J n 
1 0*^/i>ISaiL;^>:i5^coJf ^A°i':5'i^«cK9<i, 

[0054] <^(C. 116 ( a ) {C^T^fJ: 3 ^fStC n 
§:<7K U y y :» y|g. -f-coit; . Y 7 7-v- U rj y 

3 3 ffM u/cf^. yth')Vfyy^-R 

t/'M:frttK7-^x-y-7-y^'(cJ: 0, -!-ii.^Sr^<:5'---y 
^LT, ^ty-byUrU'^giJATii. V-FJSt^r.S*' 
20 y y r? y N 1 1 StA'-?-co±«^ -v -y 7*^' y n yiS 
•ftli3 3. JiiacnSiiaSBtli. -^fflMOS h^yi^'X^' 

<jo;Ky i^y 3yy- f 2 3S.t/^<7)±c7)df ^ -yri^y :j 

ye§ftii3 3^5>5^/jfM^^o 

[0 05 5] .><ty-tyi'Ti^-fa?Ac7). 

Mtc. d^y >-y :t yy- M U 2 SWilliSr^BSftHM 

3 sT-a-oit^tf/it'. ifeffiK. yy (p) mconmpm. 

ft3 6&. X^.yl'=Jr'-2 0-40KeVS?j£, 

F-XMl. X 1 0'3-3 X lO'Vc m2 SKcj^ffT' 
30 -^:ty>*AL, ;|fy vyayy-M 1, 2 3<7)iiff«i|£73 

pfj^-y 3yi|i2g»i3(c, ge^^wt. n- Mii 

12a, .1. 3a. 2A^^^m!S.th. 
[ 0 0 5 6 ] 116 ( b ) \.Z5nti. 0 1 , ^M^iZC 
VDm(,zX DffMLfcv-y 3yiS(l:^^.M-;;ttF-:7'f X 
•y ^-y^^LT , ;Ky v y 3 yy- M 1 . 2 3<?;)fiffii, 

y X y 3 yil 1 0 c^(!liIffilC5«i:^ WM^ y 3 yftSfUlg 3 
7 5r^BjS-r&, 

[0057] ^c7)M-JTttF 7-^X y^yyjcJ; 

40 0 . «s/ y 3 ymim 3 7 t-s.-btutas^M-i.iJij'hcT) p w. 

>■ y 3 y^|iJgft^fj3r5^iigai/;^ ^: y ^A'^N°i'-:?<73;^ h 
- y 7 - F T-$) ■& II fi7K y v y 3 y gg 1 0 ;?iM ( 114' . 

cx-mwA) ffmrn-m^^y') 3 yis«//5'iA'iit;i!- 

T U -f SI! A <7:) I I - EM 1 2 .H. . 13 a. l.VMmf n W. 
;K y V- y r/ ylK 1 0 ^m\:M(f)Wjt'i:W ^ y 

. >- y 3 ymim 3 s mt&t i . 
[0058] Uj-?:>ik. Itifiitcyy F-7V.);Kyvy3 
50 yUg 1 4 * B\& L . 7 F y y 7' 7 7 ^ -AX/WM F- 
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--yytX. ^^'J-b/Uru-^iSliAcOn- {£8X112 

y - K -C'if) § n SJ'i^ 'J >- rJ 1 0 iSiilWSSasg? 
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DOCUMENT-IDENTIFIER: JP 11284146 A 

TITLE: SEMICONDUCTOR STORAGE DEVICE AND ITS MANUFACTURE 



FPAR: 

SOLUTION: A memory cell array part A and a peripheral circuit 
part B are 

isolated and insulated by the buried oxide film layer 6 within a 
trench 4, 

using an SOI (silicon on insulator) substrate where two sheets of 
p-type silicon 

single crystalline substrates are laminated through an oxide film 
layer 2. The 

isolation between elements in the memory cell array part A is 
performed by the 

field shield element isolating structure by a field shield 
electrode 8a, 

whereby the retention property is improved, avoiding the 
substrate floating 

effect peculiar to SOI structure. The isolation between element 
in the 

peripheral circuit part B is performed by a LOCOS film 28 or 
insulator 

isolation such as STI (shallow trench isolation) method, thus it 
is enabled to 

perform the isolation between the elements in CMOS structure or 

the like simply 

thereby achieving speed up. 
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